Harry Kennard 0:19

Hello, and welcome to episode seven of the climate change and health Podcast. I'm Harry
Kennard, and this week | chatted with Dr. Catherine Tonne. Catherine is an environmental
epidemiologist focusing on the influence of the physical environment on health and health
inequalities, especially with respect to air pollution. She is currently Associate Professor at is
global, which is the Barcelona Institute for Global Health. Like her work more generally, our
chat focused on air pollution and its health impacts. But we also touched on the broader co
benefits of climate change mitigation. | hope you enjoy the discussion.

I'm delighted to welcome Catherine Tonne to the podcast. Usually, Catherine, we begin with
a little background about how you got interested in researching the topic area into which is
air quality broadly defined? Could you give us some background about that?

Catherine Tonne 1:24

Well, firstly, thanks so much Harry, for the invitation to be here with you. And so I, I've even
I think from when | was a 13 years old, | was interested in environmental issues. And when |
started university, | was thinking what was the best discipline to apply to environmental
environmental issues, it was thinking about economics. In the end, | ended up studying
chemistry. And really my first exposure to working with working on air pollution was while |
was in university and a research intern in an atmospheric chemistry lab there. And from
there, | think | got more and more interested in sort of what was the main sort of societal
impact of air pollution? Why do we care about air pollution, and one of the main
justifications is always the public health impacts. So | started to get more interested in the
public health side of it. And then went on to do my graduate training in in epidemiology. But
it's been a long journey from | think, from a young age, but this sort of taken me full circle
from the physical science side to the Health Sciences.

Harry Kennard 2:46

Yeah, you're not the first



several decades. And this has been due mostly to improved technology, and then of pipe
emission controls, for example, on vehicles. And so this is obviously good news. In other
parts of the world, we see the other, we've seen reverse trends where air quality outdoors
Is deteriorating. But even in places where it has improved quite considerably, you know, we
still have cause for concern in terms of the health effects because, you know, we in recently
have been accumulating more evidence of health effects that we can observe at a very low
concentrations that you would see in Northern Europe or in places in some parts of the US
and in Canada, for example. So there's really as far as we know, from the epidemiology, no
safe level of let's say particulate air pollution in particular. So it's and this is what is reflected
in the new WHO guidelines were the the new guideline for fine particles is five micrograms
per metre cube which is which is really quite low. There very few places where people live
on the globe that have air quality levels below the below the new who guideline but this is
really consistent with the what we know from the epidemiology we need to get air pollution



Oh, yes. Either one. So the WHO guideline of five micrograms is for an annual average. So
this is, you know, trying to capture this longer term exposure, which, you know, would be
different than when what you expose what you're exposed to when you just cross cross a
busy road. So that type of short term exposure, which might be considerably higher, but five
micrograms is quite low. So for for fine particles, we have many different sources, some of
them are natural sources. So even if we were, you know, to stop all human activity,
somehow, we would still have some, you know, a few micrograms per metre cubed
concentration in many parts of the world, just from natural sources, but five micrograms is
getting close to what would be the natural contribution from two fine particles. So it's very
low, and it's essentially incompatible with fossil fuel combustion. So we would I think, is a
really important message that to get down to the new WHO guidelines, we really need to
stop burning things.

Harry Kennard 8:31

Yes. And that's, and that's across sort of all fossil fuels even | mean, the contribution we
hear a lot about the difference between sort of coal and natural gas, but presumably,
there's still sort of particular contributions from natural gas, even if they're lower than coal
combustion. Is that Is that fair to say?

Catherine Tonne 8:48

Yes, | mean, obviously, call is, is, you know, particularly inefficient. But but it's, it's, but |
think that's fair to say. And, you know, we have one of the, let's say, interesting and complex
things about fine particles is just that there are so many sources of it. So even, you know, we
even if we think about a scenario where we have a fully electrified vehicle fleet, and the
electricity is generated from renewable sources, you still have contributions to the particle
levels from the brake and tire wear. Right. So, you know, it's not just necessarily combustion
related. But that's,

Harry Kennard 9:32

that's interesting to bear in mind, but | suppose it's still worth moving to that world because
that's the the breaking tie, whereas is a smaller portion of current sort of contributions from
sort of petrol-powered cars.

Catherine Tonne 9:45

Absolutely. We need to move in that direction. But | think from a public health point of
view, never lose sight that just replacing the the current system that we have with fossil fuel
based motor vehicles to electric vehicles. It can't be the answer because we know that there
really large healthcare benefits that can be achieved for getting people out of cars and into



more active forms of transportation. So public transportation, walking and cycling. This is
where you get really big public health benefits. You know, while also reducing the
greenhouse gas emissions. So, you know, just full conversion to electric vehicles isn't the
answer. For many reasons, the brake and tire were emissions of air pollution is one part of
that. But the physical activity benefits from active travel is | think, a big part of that story.
And then also just, you know, what kinds of cities and urban public spaces do we want? Do



Wow. So there's a sort of sense in which we're much more porous than perhaps we might
sort of intuitively imagine.

Catherine Tonne 13:38

Yeah, absolutely. Because there was always this idea that the placenta protects the foetus
and, you know, that's the, you know, the foetus should be quite safe. Similar, the brain is
protected by the blood brain barrier, but this sort of toxicological evidence is showing that
combustion particles can can travel through these tissues. And | think that is really
disturbing for people. So | think these are really effective media stories, because just to get



and compare them to the 10%, with the highest exposure, there will be some relative
increase in disease frequency with higher exposure, but it's, it's pretty small compared to
things like smoking, but everyone is essentially exposed to air pollution. You know, as we
mentioned, almost everyone's exposed above the WHO guidelines and in some cases by a
huge margin. And so when you when you calculate, you know, how much people are
exposed to air pollution, and what is the increase in disease and disability disease and
mortality from air pollution globally, it's a huge impact. And this is what, you know, the
global burden of disease project really is, is very effective at showing and it's a it's an issue
for outdoor air pollution and household air pollution. And, you know, the global burden of
disease project has been tracking this now over many years. And | think for many people, it's
it's quite a surprise to see air pollution up there among the top risk factors for for basically,
death and disease globally.

Harry Kennard 18:13

Yeah, one thing your work, if | might say in this sort of focus or have focused a lot on India
as a country, sort of specifically in terms of poor aircused a lot on India









